In some infants and children with classical tetralogy of Fallot the pulmonary component of the second heart sound (P2) can be well heard with the ordinary stethoscope, although there are statements to the contrary in older textbooks.
Four patients, Cases 1, 2, 3, and 5, did not receive special investigations. Typical catheterization findings were obtained in the seven patients that were so investigated.
Failure to demonstrate early aortic filling in 2 out of 6 patients investigated by angiocardiography is attributed to a faulty technique, i.e. slow injection. Failure to obtain a right-to-left pattern in 2 of 6 patients investigated by dye studies at the time of either catheterization or angiography was attributed either to a streaming effect or a hiemodynamic change produced by aneesthesia.
Three patients with Fallot's tetralogy without obvious cyanosis at rest or clubbing were not included in this group of 18-they all had an audible or easily recordable P2. One patient with virtual pulmonary atresia as well as two patients with the pentalogy of Fallot have been excluded.
Recognition of P2 is best made in a high frequency tracing. These tracings were obtained with the N.E.P. photographic recorder which has microphones of the Pieza crystal type, fixed by suction to the chest wall.
Often young children are uncooperative and the sedation that is employed can lead to stertorous breathing that mars the phonocardiogram. Much time and patience were required to obtain some of the tracings.
RESULTS
The ability to recognize P2 is set out in Table II , which shows that it was seen constantly and well in 10 of the 18 patients.
The timing of P2 in the first ten cases is summarized in Table III . The A2-P2 interval was most often 0 07 or 0-08 sec., but varied from 0-06 to 012 sec. Fig. 1-3 illustrate some of the phonocardiograms. Grishman, Bleifer, and Donoso (1960) claim that "With the aid of phonocardiography alone, one may differentiate tetralogy of Fallot from severe pulmonary stenosis and patent foramen ovale with a right to left shunt". One of the features they stress is that the second sound is usually single (aortic) and often loud in Fallot, whereas in the other condition wide splitting has been demonstrated in 85 per cent of cases by Leatham and Weitzman (1957) . In the light of the facts presented in this paper the presence or absence of P2, in the carefully recorded phonocardiogram is not a differential point.
Reported reference to P2 occurring 0-04 sec. after A2 in classical tetralogy of Fallot must have been caused either by wrongly identifying a low frequency vibration as P2, or by mistaken diagnosis (e.g. transposition with pulmonary stenosis). The closest A2-P2 interval in my series was 0 06 sec. and the largest varied between 0-10 and 0-12 sec.
Vogelpoel and Schrire (1960) state " Phonocardiographic proof that the sound was the pulmonary component was based on its localization to the pulmonary area, its occurrence before the summit of the 'v' wave in the synchronously recorded phlebogram and its intensification after phenylephrine ". In this series jugular phlebograms were not recorded lest the child's equilibrium be further disturbed, and phenylephrine was not given for similar reasons. Acceptance of localization of the pulmonary component to the pulmonary area as one of the criteria of its identification is possibly one of the reasons why P2 has not been heard or demonstrated by other observers.
In my series P2 could be heard extremely well in the fourth left intercostal space as well as the second left intercostal space in some. In others it could be heard only in the third and fourth left intercostal spaces and in one it was heard equally well at the apex as at the fourth left intercostal space (Case 13, Fig. 3 ). This is not surprising when one considers that the hypertrophied right ventricle extends towards the apical region. Just as A2 can sometimes be best heard at the apex when this is occupied by the left ventricle, so it can be argued P2 should be best heard at the apex when this is occupied by the right ventricle. That this is not the case in pulmonary valve stenosis could be related to the fact that the post-stenotic dilatation of the pulmonary artery acts as a sounding chamber for P2.
It is well known also that in infundibular stenosis the infundibular chamber may be quite long, with its base extending well towards the cardiac apex. It is possible that vibration of the fibrous tissue at the right ventricular end of the infundibulum may be the cause of the P2 that is audible in Fallot's tetralogy rather than pulmonary valve closure itself. Cardiac catheterization in Case 13 (Fig. 3) where P2 was well heard at the apex demonstrated a long infundibular chamber.
The only other causes of a sharp sound between 0 08-0412 sec. after A2, namely mitral and tricuspid opening snaps, sharp third sounds of cardiomyopathy, and normal third heart sounds can be eliminated as follows: abnormal mitral and tricuspid valves are unusual in association with classical Fallot's tetralogy, and secondly, conditions of increased mitral and tricuspid blood flow do not exist. There is nothing in histological reports to indicate that the right ventricular muscle in Fallot's tetralogy resembles that of a cardiomyopathy.
